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ABSTRACT

Given the great development in artificial intelligence algorithms, whose
applications have entered many areas of life, facilitating the solution of many
simple and complex issues, one of these applications is the innovation of a new
intelligent technology based on deep learning to predict the duration of stay of
diabetic patients in the hospital, after analyzing the data of patients with this
disease according to the available electronic health records.

Extensive experiments have been conducted to compare different deep learning
architectures, including fully connected neural networks (FCNNSs), long short-term
memory networks (LSTMs), simple recurrent neural networks (RNNs), and deep
belief networks (DBNs). These models were trained on a large-scale dataset from
EHRS. This study discusses the construction of a comprehensive workflow model
for applying different Al tools to a clinical setting such as patient selection, drug
testing, and predicting the expected days of hospital stay for a patient. FCNNS,
LSTMs, RNNs, and DBNs are used in the diabetes electronic health record (EHR).
The Root Mean Squared Propagation (RMSProp) algorithm is used in the training
model as an optimizer to improve the training process by dynamically adjusting the
learning rate and accelerating the training.

Experimental results demonstrated the superior performance of the fully
connected neural network (FCNN) model compared to other architectures such as
LSTM, simple RNN, and DBNs across different classification metrics. The FCNN
model achieved the best performance across all compared metrics, including the
highest accuracy value of about 0.735. In contrast, the other algorithms achieved
lower accuracy values, with LSTM achieving 0.697, SimpleRNN achieving 0.601,
and DBNs achieving 0.585. The study focuses on analyzing and testing data on



drugs used to treat diabetes patients (various tests) using Al techniques in
healthcare to predict the length of hospital stay for diabetic patients, which

contributes to improving the quality of healthcare and reducing costs.
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